Cephalosporin antibiotics are weak blockers of GABAa receptor-mediated synaptic transmission in rat brain slices.
Cephalosporins are beta-lactam antibiotics that are extensively used in medical practice and are reported to cause epileptic seizures in some patients. The primary cause of cephalosporin-induced convulsions is believed to be their ability to block GABAa receptors. However, direct evidence for the involvement of this mechanism has not yet been provided. The present study aims to investigate the ability of two cephalosporins - cefepime and ceftriaxone - to block inhibitory synaptic transmission in entorhinal cortex slices of rats. Using the whole-cell patch-clamp method, we found that millimolar concentrations of cefepime (IC50 = 1.6 ± 0.1 mM) and ceftriaxone (2.0 ± 0.1 mM) were required to block the evoked inhibitory postsynaptic currents (IPSCs). These concentrations are almost two orders of magnitude higher than cerebrospinal fluid concentrations of antibiotics achieved during treatment. We also found that while ceftriaxone did not affect the IPSC decay kinetics, cefepime significantly slowed the decays of the evoked currents, which may be attributed to the diverse mechanisms of the GABAa receptor inhibition of cefepime and ceftriaxone. The experiments involving the fast application of GABA at various concentrations to isolated neurons suggests that cefepime blocks receptors competitively, while ceftriaxone does so noncompetitively. Cefepime, at a concentration of up to 4 mM, was unable to produce seizure-like events in brain slices. However, this antibiotic could induce epileptiform activity in combination with the altered ionic composition of the perfusing media, which may be the case for patients with renal insufficiency. Our results suggest that cefepime and ceftriaxone are weak GABAa receptor blockers and that it is unlikely that the inhibition of GABAa receptors by antibiotics is the primary cause of the seizures.